The MAP kinase pathway mediates transcytosis induced by TNF-alpha in an in vitro blood-brain barrier model.
Cerebral capillary endothelial cells constitute the blood-brain barrier (BBB). In these highly specialized cells, transcellular transports rarely occur, and the presence of tight junctions between them leads to a low paracellular permeability. In order to understand the functions of this barrier, an in vitro model of the BBB has been developed and consists in a co-culture of primary cerebral capillary endothelial cells and glial cells. When these endothelial cells are subjected to an inflammatory agent, such as tumor necrosis factor-alpha (TNF-alpha), in vitro BBB permeability is increased, as indicated by the increase in holotransferrin transcytosis. However, no significant change in the paracellular permeability is observed. In order to understand the molecular mechanisms that underlie these transcytosis processes, we investigated the implication of the mitogen-activated protein kinase (MAPK) signalling pathway, as TNF-alpha is known to activate this kinase family. In the present study, an increase in the activation of p42-44 MAPK is observed after TNF-alpha treatment. Holotransferrin transcytosis as well as p42-44 MAPK activation are inhibited after addition of a p42-44 MAPK pathway inhibitor (UO126) during TNF-alpha challenge. These data suggest that the MAPK pathway is involved in the transcytosis regulation in endothelial cells from an in vitro BBB model.